Abstract. In this poster talk we discuss a possibility to realize the combined analysis of the temperature dependences of the zero-phonon line widths and fluorescence images of single molecules in thin polymer films. Such analysis is aimed to obtain the local characteristics of low-temperature vibrational dynamics (individual parameters of quasi-localised low-frequency vibrational modes) in relation to the sample structure.
One of the most topical interdisciplinary scientific fields has recently become the single molecule spectromicroscopy (SMSM) in condensed matter [1] This method opens the possibility of investigating the internal dynamics of the medium at the microscopic level and allows the diagnostics of the materials with an ultra-high spatial resolution [2, 3] .
This method acquires special capabilities in the detection of electron-vibrational spectra of impurity molecules, embedded as nanoprobes into a solid medium, at low (cryogenic) temperatures [1] [2] [3] [4] . At such temperatures (below a few or tens of degrees Kelvin, depending on the impurity/matrix system), it is possible to detect the zero-phonon spectral lines (ZPL), that correspond to purely electronic transitions in impurity molecules. Parameters of ZPL such as frequency, intensity, width, time dynamics, etc. are very sensitive to the parameters of the local environment of the corresponding chromophore molecule, which makes it possible to use OM as spectral probes to obtain data on the structure and internal dynamics of solids, as well as other local values of various characteristics of the medium.
In most cases, at the temperatures up to dozens of Kelvin, ZPL broadening due to the quadratic electron-phonon interaction is discussed. In general, this contribution can be described in terms of the theory of I.S. Osad'ko [4] :
where
and Φph(ν) is the density of vibrational states in the matrix. In the case when the long-wave approximation and the weak coupling approximation are applicable for the impurity-matrix system under study, and also if the density of vibrational states can be described by the Lorentz function corresponding to the effective (quasi-localized) low-frequency vibrational mode (LFM), expression (1) is simplified to
For the most diverse impurity systems (glasses, polymers, molecular crystals), the temperature dependences of ZPL width demonstrated the validity of the indicated approximations for the study of bulk (macroscopic) samples. Such an analysis can also be carried out at the level of single molecules (SM) interacting with their local environment, which makes it possible to measure the value of the frequency (energy) of the LFM and the constant of quadratic electron-phonon coupling [5, 6] .
Detection of fluorescent images allows to determine SM spatial coordinates with subdiffraction accuracy by computer analysis of image of single molecule taking into account the point-spread function [2, 3] . 
